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Background:  The  prevention  of  mother-to-child  transmission  of HIV  (PMTCT)  is  a key  maternal  and  child-
health  intervention  in the context  of  the  HIV/AIDS  pandemic  in  South  Africa.  Accordingly,  the  PMTCT
programmes  have  been  incorporated  in  the routine  District  Health  Management  Information  System
(DHMIS)  which  collects  monthly  facility-based  data  to  support  the  management  of public-health  services.
To  date,  there  has  been  no  comprehensive  evaluation  of  the  PMTCT  information  system.
Objectives:  This  study  seeks  to evaluate  the  quality  of  output  indicators  for  monitoring  PMTCT  interven-
tions  in two health  districts  with  high  HIV  prevalence.
Methods:  An analytical  observational  study  was undertaken  based  on  the Performance  of Routine  Infor-
mation  System  Management  (PRISM)  framework  and  tools,  including  an assessment  of  the  routine  PMTCT
data  for  quality  in  terms  of  accuracy  and  completeness.  Data  were  collected  from  57 public  health  facilities
for six  pre-deﬁned  PMTCT  data  elements  by comparing  the  source  registers  with  the  routine  monthly
report  (RMR),  and  the  RMR  with  the  DMHIS  for  January  and  April  2012.  This  was  supplemented  by
the  analysis  of  the monthly  data  reported  routinely  in  the  DMHIS  for  the  period  2009–2012.  Descriptive
statistics,  analysis  of variance  (ANOVA)  and  Bland  Altman  analysis  were  conducted  using  STATA® Version
13.
Results:  Although  completeness  was  relatively  high  at 91%  (95%  CI: 78–100%)  at  facility  level  and  96%
(95%  CI:  92–100%)  at district  level,  the  study  revealed  considerable  data  quality  concerns  for  the PMTCT
information  with  an  average  accuracy  between  the register  and  RMR  of  51%  (95%  CI: 44–58%) and  between
the  RMR  and  DHMIS  database  of  84% (95% CI: 78–91%).  We  observed  differences  in the data  accuracy  by
organisational  authority.  The  poor  quality  of the  data  was  attributed  partly  to  insufﬁcient  competencies
of  health  information  personnel.
Conclusions:  The  study  suggests  that the  primary  point  of  departure  for  accurate  data  transfer  is  during
the  collation  process.  Institutional  capacity  to improve  data  quality  at the  facility  level  and  ensure  core
competencies  for routine  health  information  system  (RHIS)-related  tasks  are  needed.  Further  exploration
of the  possible  factors  that  may  inﬂuence  data  accuracy,  such  as  supervision,  RHIS  processes,  training
and  leadership  are  needed.  In  particular  understanding  is  needed  about  how  individual  actions  can  bring
about  changes  in institutional  routines.
rs.  Pu© 2016  The  Autho
. IntroductionSince its emergence in the early 1980s, there has been substan-
ial progress towards alleviating the HIV epidemic. In Sub-Saharan
frica, there was a decline of more than 25% new infections in 22
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countries between 2001 and 2009 [1]. Despite this decline, South
Africa remains the country with the highest HIV prevalence in the
world. Health facility estimates from 2013 show antenatal HIV
prevalence to be 27.3% [2] putting a high proportion of unborn
babies at risk of being infected [3]. Perinatal transmission of HIV
can be averted by identifying women infected with the virus and
providing the mother-infant pair with a prescribed regimen of
antiretroviral therapy before and after delivery. A prevention of
mother-to-child transmission of HIV (PMTCT) programme has
been available nationally in South Africa since 2002 [4], and is
 article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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 component of the 2007–2011 HIV and AIDS National Strategic
lans (NSP) [5].
More than a decade after the implementation of the PMTCT
rogrammes, data for 2012 show that 98% of women attending
ublic-sector antenatal clinics had an HIV test [6], indicating some
rogress in the coverage of PMTCT interventions. However, only
8.3% of HIV-exposed children received an early HIV test [7]; 75%
f HIV-positive antenatal clients and 54% of identiﬁed HIV-exposed
abies under 18 months were initiated on Highly Active Antiretro-
iral Therapy (HAART) [6]. A recent survey evaluating the PMTCT
rogramme concludes that despite universal coverage of infant
IV-testing services in primary health-care facilities, not all infants
ho are at risk of HIV beneﬁt from the programme [8]. Although
here has been an increase in the uptake of HAART, the intro-
uction of the B+ option (the latest World Health Organization
reatment regimen for managing PMTCT) requires that all HIV-
nfected pregnant women be put on HAART for life [9]. There is
lso a need for a more comprehensive health information system
o monitor drug toxicities, prescription adherence and drug resis-
ance. Given that the PMTCT programme is implemented across
everal health-care platforms, the supporting information system
eeds to provide linkages across these platforms. While it would
e ideal to use a cohort register based at a single facility, currently
MTCT information is conveyed between different care providers
y means of stamps on the patient-held ‘Road-to-Health Card’[10].
his makes data transfer between facilities offering the continuum
f care difﬁcult, creating opportunities for incomplete, duplicate
nd unreliable data.
Recent reviews of the PMTCT programme [11,12] have high-
ighted challenges such as the lack of data to monitor progress
cross the PMTCT cascade, and the absence of an important indi-
ator (the mother-to-child transmission rate at 18 months) to
valuate the current NSP [11]. Other challenges which hinder mon-
toring of policy changes include the poor alignment of the new
MTCT guideline with data-collection tools such as registers and
ally sheets, and inadequate mentoring and supervisory support
ystems to facilitate the use of information at facility level [13].
In spite of the demands for quality data, routine health informa-
ion systems (RHIS) in many resource-limited settings, including
outh Africa, continue to perform below expectations [12,14–19],
nd are often not used for their intended purpose of generating
ccurate and reliable data. Studies on the evaluation of RHIS per-
ormance primarily focus on technical and organisational issues or
linical processes [20–23] and generally fail to explain the deter-
inants of RHIS successes or failures in different settings. A major
hallenge and probably the most important reason for poor data
uality has to do with the nature of the routine health information
ystems in limited-resourced settings. Most of the health infor-
ation systems in these settings are paper based, involving the
anual collection and collation of data. At the facility level, there
re multiple registers and tally sheets that need to be collated, sum-
arised and sent to the sub-district level. Training is not adequately
rovided for clinic staff involved in the data collection processes
23–26], who often have very limited data quality checking skills
nd do not understand the importance of collecting data [27].
Other reasons for poor quality data include design/structural
ssues relating to inappropriate data collection tools and
rocedures [13,28], poor recording due to inadequate skills
13,24–27,29], inadequate resources [30] leading to poor captur-
ng and reporting of data [24,25,31] errors in processing data [32],
oo many data elements [33], staff attrition [13,25,29], and lack of
se of already generated data [24], which may  hinder constructive
eedback to data producers. Feedback is a crucial part of the super-
isory process, and is critical for enhancing data quality, especially
hen audits are done [22,25,32].dical Informatics 95 (2016) 60–70 61
Achieving health targets, such as the 90:90:90 strategic treat-
ment targets to eliminate the AIDS epidemic [34], and the
post-2015 era of the sustainable development goals (SDGs) [35],
will require accurate and reliable data. Drawing on lessons learned
from the health-related millennium development goals (MDGs)
era, in terms of the limitations inherent in various surveys and
databases for tracking progress on coverage of key indicators for the
Countdown to 2015 initiative [36], a 5-Point call to action has been
endorsed by the global health agencies to resolve issues related to
measurement and accountability for health-related data and enable
countries to monitor the implementation of strategies outlined in
the roadmap for health measurement and accountability [37].
No study has been conducted in South Africa, including in
the context of maternal and child health programmes that has
investigated PMTCT data quality, factors associated with poor data
quality, and barriers to adequate use of information for man-
agement purposes. By comparing the experiences in two  health
districts, using the Performance of Routine Information System
Management (PRISM) diagnostic tool [38], this study seeks to eval-
uate the quality of the PMTCT routine health information system in
terms of data accuracy, completeness and timeliness at both facility
and district levels.
2. Methods
2.1. Study setting
Two  health districts were selected, each incorporating one of
the eighteen priority sub-districts identiﬁed by the South African
National Department of Health (Khayelitsha/Eastern substructure
(KESS), one of the four substructures in the Cape Metro Health
District, Western Cape, and Dannhauser in the Amajuba District,
KwaZulu-Natal) as the most deprived, with the highest HIV burden,
the poorest health status, and poor access to health care and health
service delivery. The study sites have similar HIV prevalence which
is among the highest in the country, similar socio-economic status,
and are poorly resourced, but have different RHIS and are managed
by different organisational structures (referred to in this paper as
Authorities). Amajuba District is managed by a single entity – the
KwaZulu-Natal (KZN) Provincial Department of Health, whereas
public health services in the KESS sub-district have dual manage-
ment Authorities – the Western Cape Provincial Department of
Health, also known as Cape Metro District Health Services (MDHS)
and the City of Cape Town (CoCT).
In the case of the district health management information sys-
tem (DHMIS) in this settings, the data are routinely collected at the
facility level in paper format and captured monthly into an elec-
tronic format (Microsoft Excel) at the sub-district level, which is
then imported into the DHMIS at the district level. Despite the fact
that each individual health care staff member is expected to vali-
date the data before submission for onward collation, there are a
number of opportunities for transcribing errors (OTEs), particularly
when these tasks are performed in unconducive environments. It is
important to note that the quality of data produced at this level is of
vital importance in the health information system processes. Even
though the DHIS software is equipped with an inbuilt validation
mechanism to verify data captured onto the system, this has not
necessarily resulted in the generation of good quality data [22,33].
2.2. Study design
An analytical observational study was  undertaken which
included: an assessment of the routine PMTCT data for quality, con-
sistency and variability; and observations in health facilities. Data
were collected from 57 public health facilities selected in the two
health districts.
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.3. Sampling
To be included in this study, public health facilities had to have
 health information system for routine data collection of PMTCT
ndicators. Mobile facilities and facilities that had not been opera-
ional for the full six months under consideration (January − June
012), and did not provide PMTCT services, or did not see women
nd children, for example men’s clinics, were excluded from the
tudy. Amajuba District has a total of 34 public health facilities,
ncluding mobile clinics, of which 27 (77.1%) met  the selection crite-
ia and included three public hospitals, two primary health centres
PHC), 19 clinics and three gateway clinics. Of the 35 public health
acilities in the KESS sub-district, 30 (85.7%) met  the selection cri-
eria and included three hospitals, three midwife obstetrics units,
wo community health centres, seven community day centres and
5 clinics.
.4. Data collection and analysis
Data were collected in August 2012 using an adapted version of
he PRISM’s performance diagnostic tools to assess the quality of
ix routinely collected PMTCT output data elements – (1) Baby PCR
est around six weeks,  (2) Antenatal client HIV re-test at 32 weeks,(3)
IV-exposed babies initiated on co-trimoxazole prophylaxis around
 weeks,  (4) Baby given Nevirapine prophylaxis less than 72 h after
elivery, (5) Antenatal client initiated on HAART,  (6) and Antenatal
lient HIV 1st test. Data quality was measured using two dimen-
ions: accuracy and completeness, and was derived by computing
he average of data accuracy and data completeness. The study
lanned to measure timeliness as well, but routine information was
ot available on this dimension.
.4.1. Data accuracy
Data accuracy was assessed at two levels using the six pre-
eﬁned PMTCT data elements: at the facility level, data captured in
he PMTCT registers for January 2012 and for April 2012 were com-
ared with the routine monthly report (RMR) sent by each facility
o the district ofﬁces for the same period. January and April 2016
ere purposively selected for convenience of data collection and
ere based on the fact that January is the ﬁrst month in the cal-
ndar year and April, the ﬁrst month in the ﬁnancial year. Data
re considered to be accurate if the same values in the register are
ecorded in the RMR  for each of the data elements during the study
eriod. A percentage average of the difference between the register
nd the RMR  were derived for each data element reported in the
wo months under review, and the average over the data elements
t each facility was obtained. In order to account for extreme errors
n the dataset, an exception rate of ±20%, and ±10% tolerance levels
i.e. the permissible range of variation) within expected values for
he six data elements assessed were selected. Accuracy was  mea-
ured at the district level by comparing the six selected PMTCT data
lements reported in the RMR  with the corresponding values in the
HMIS database.
.4.2. Data completeness
Data completeness was also measured at the facility level by
ssessing how many of the 20 PMTCT priority data elements [39]
ere recorded compared with the total expected data elements.
ata were complete if there was a value reported for each of the
ata elements in the RMR  for the months under review, and incom-
lete if the services were provided but either the register or the RMR
as left blank without a value. Completeness was measured at the
istrict level by comparing the number of data elements reported
n the RMR  with the numbers captured on the DHMIS.
In addition, the analysis of variance test was used to compare the
ean differences between Authorities and Data quality, Accuracydical Informatics 95 (2016) 60–70
and Completeness for the six PMTCT data elements at the facility
and district levels. The Bland Altman approach [40] was also used
to describe the agreement between values recorded on the register
and the RMR  for the selected PMTCT data elements to estimate
limits of agreement based on the mean plus/minus 1.96* standard
deviation.
2.4.3. Secondary analysis of completeness and consistency
To explore the consistency and completeness of the RHIS in the
study areas, we  extracted sub-district level data from the DHMIS,
based on data collected monthly from primary health-care facilities
and district hospitals for the six selected data elements. The trends
in the number of cases reported for each data element were evalu-
ated for the three-year period preceding the survey (2009–2011),
and during the study period. To explore the consistency of report-
ing of the PMTCT data, the average absolute deviation for each year
was calculated and divided by the mean value for that period to
provide a standardised absolute deviation. A rule of thumb is that
the standardised deviation should be less than 20% for the data to
be considered consistent.
2.5. Ethics
Ethics approval for the study was  obtained from the University
of Stellenbosch Health Research Ethics Committee (Ethics refer-
ence number: N10/10/322). Written permission to access data and
health facilities was  also granted by the relevant health authorities
(Western Cape Provincial Department of Health reference number:
RP03/2011; Western Cape City Health ID NO: 10211; and KwaZulu-
Natal Department of Health reference number: HRKM174/10).
Consent was  also obtained from key informants and staff at the
facility, sub-district, district and provincial levels.
3. Results
3.1. Prevention of mother-to-child transmission of HIV data
quality
3.1.1. Facility-level data quality
Routine health information systems performance at the facility
level is presented at three levels of tolerance: 0%, 10%, and 20%
(Fig. 1). The average data quality (0% tolerance) at facility level
was 71% (95% CI: 67–77%), while data accuracy and completeness
were 51% (95% CI: 44–58%) and 91% (95% CI: 78–100%) respectively
(Fig. 1a). At the 10% and 20% tolerance levels (Fig. 1b and c), the aver-
age data quality are 81% (95% CI: 74–85%) and 86% (95% CI: 78–88%)
respectively, while data accuracy and completeness at 20% toler-
ance level were 73% (95% CI: 68–79%) and 98% (95% CI: 96–101%)
respectively; and 65% (95% CI: 59–72%) and 96% (95% CI: 92–101%)
at 10% tolerance level respectively.
When compared by Authority, which is shown in Table 1 to be
signiﬁcantly correlated with data accuracy at the 10% (P = 0.0055),
and 20% (P = 0.0098) tolerance levels, the PMTCT data from facilities
managed by the Amajuba District are less accurate compared to
CoCT and MDHS (Fig. 1).
3.1.2. District-level data quality
When all six PMTCT data elements from the RMR  were com-
pared with values captured on the DHMIS database at district level,
the average data accuracy for the months of January and April 2012
at 0% tolerance level was  84% (95% CI: 78–91%). Fig. 2 show that
data captured onto the DHMIS at district level in the CoCT is less
accurate, complete and of lower quality compared with MDHS and
Amajuba. However, this was  not statistically signiﬁcant at the dif-
ferent tolerance levels (Table 1).
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 at fac
3
(
fFig. 1. Routine Health Information System performance
.2. Comparing PMTCT registers with routine monthly report
RMR)Using the Bland Altman’s approach, the six PMTCT data elements
rom the registers in all 57 clinics were compared with the RMRility level by Authority within speciﬁc tolerance levels.
sent to the sub-district ofﬁces for the months of January and April
2012. Fig. 3 presents the agreement between the register and the
RMR for the selected data elements by months. There is consid-
erable variation between values from the two records for some of
the data elements. The strongest agreement was observed for the
64 E. Nicol et al. / International Journal of Medical Informatics 95 (2016) 60–70
 at dis
d
d
R
oFig. 2. Routine Health Information System performance
ata element Baby given Nevirapine prophylaxis less than 72 h after
elivery for April. The correlation for the data elements range from
2 = 0.675 to R2 = 0.9998 for data elements Antenatal client initiated
n HAART for January and Baby given Nevirapine prophylaxis lesstrict level by Authority within speciﬁc tolerance levels.
than 72 h after delivery for April respectively. The agreement for
Baby PCR test around six weeks in the month of April was  weaker
than the month of January, implying a decline in the accuracy of
the indicator.
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Fig. 3. Difference between PMTCT register and the RMR  values relative to average value for selected data elements by months, including limits of agreement based on the
mean  plus/minus 1.96* standard deviation (Bland Altman approach [31]).
Table 1
Analysis of variance test showing the means of Authority and components of data quality for six PMTCT data elements by tolerance levels at facility and district levels.
Authority Tolerance levels
0%  10% 20%
F2,54 P-value F2,54 P-value F2,54 P-value
Facility level
Accuracy 0.75 0.4782 5.77 0.0055* 5.08 0.0098*
Completeness 0.49 0.6129 0.51 0.6056 1.14 0.3284
Data  quality 1.78 0.1787 1.26 0.2926 0.73 0.4874
District level
Accuracy 0.59 0.5568 0.53 0.5899 0.14 0.8666
Completeness 1.86 0.1669 1.86 0.1669 1.03 0.3644
3
d
a
s
t
H
D
ﬂ
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cData  quality 2.27 0.1142 
* Indicates statistical signiﬁcance at the 0.05 level.
.3. Evaluation of selected routine health information system
ata for PMTCT
The trend in the selected PMTCT data elements from the study
reas were evaluated for the period 2009–2012 (Fig. 4) and the con-
istency of the reporting has been assessed (Fig. 5). Fig. 4a indicates
hat the number of routinely reported cases for Antenatal client
IV 1st test in Dannhauser and eMadlangeni Sub-districts (Amajuba
istrict) have been fairly regular over the period, Fig. 4c–e shows
uctuations in the number of cases reported for Newcastle and
hayelitsha Sub-districts which could be attributed to poor record-
ng. Eastern, Dannhauser and eMadlangeni Sub-districts seem to
ave fairly smooth trend curves across all six PMTCT data elements.
ig. 4a and e also show that the number of antenatal clients who
ad an HIV test for the ﬁrst time during their current pregnancy and
aby PCR test around six weeks have declined steadily since 2009.
Fig. 5 indicates that the variability in the number of reported
ases has steadily increased each year for the data element0.95 0.3929 0.73 0.4700
Antenatal client HIV 1st test, and decreased for Baby initiated on
Cotrimoxazole around six weeks.  The variation for Antenatal client
initiated on HAART is above 20% of the average data for each of the
four years reviewed. Furthermore, the standardised deviation for
Baby PCR test around six weeks in the study year was  high at 32%.
This is due to incomplete data observed for the Khayelitsha and
Eastern Sub-districts for the period July–December 2012.
4. Discussion of ﬁndings
This investigation reveals major concerns in the reporting of
the PMTCT programme data at facility and district levels. Despite
the routine health information system (RHIS) containing valuable
information that can be used for programme monitoring, this study
found that the average PMTCT data accuracy at the facility level
(0% tolerance) over the two-month study period was 51%, which
is below the data accuracy for similar studies that have used the
performance of routine information systems management (PRISM)
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0
2000
4000
6000
8000
10000
12000
2009 201 0 201 1 201 2
Antenatal cli ent HIV 1st test 
Dannhauser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Eastern SD (CT) Khayelitsha SD (CT)
Re
po
rt
ed
ca
se
s
a )
0
500
1000
1500
2000
2500
3000
3500
2009 2010 2011 2012
Antenatal client HIV re-test at 32 wee ks or later  
Dannhauser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Eastern SD (CT) Khayelitsha SD (CT)
Re
po
rt
ed
ca
se
s
b)
0
500
1000
1500
2000
2500
3000
2009 201 0 201 1 2012
Baby given Nevirapine within 72  hours aer birth 
Dannh auser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Eastern SD (CT) Khayeli tsha SD (CT)
Re
po
rt
ed
ca
se
s
d)
0
500
1000
1500
2000
2500
3000
2009 201 0 201 1 201 2
Baby iniated on Co-Trimoxazole aro und 6 wee ks 
Dannhauser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Re
po
rt
ed
ca
se
s
f)
0
500
1000
1500
2000
2500
3000
3500
4000
2009 2010 201 1 201 2
Baby PCR test around  6 weeks 
Dannhauser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Re
po
rt
ed
ca
se
s
e)
0
100
200
300
400
500
600
700
800
2009 201 0 201 1 201 2
Antenatal cli ent iniated on HAA RT 
Dannhauser LM (AM) Emadlangeni LM (AM) Newcastle LM (AM)
Eastern SD (CT) Khayelitsha SD (CT)
Re
po
rt
ed
ca
se
s
c)
ments
t
l
P
o
t
P
f
w
e
r
t
r
h
s
CEastern SD (CT) Khayelitsha SD (CT)
Fig. 4. Trends in six selected PMTCT data ele
ools [38] in Africa (Côte d’Ivoire [41] and Uganda [42]) and other
ow/medium-income countries such as Mexico [43], Haiti, and
akistan [41]. Discrepancies were observed between information
n the PMTCT registers and the RMR  and, to a lesser extent, between
he RMR  and DHMIS database, indicating better reporting of the
MTCT data accuracy at the district level (84%) compared to the
acility level (51%); implying that the problem of data capturing is
orst at the facility level. The results conﬁrm ﬁndings from Mate
t al. [18] that suggest that the primary point of departure for accu-
ate data transfer is during the tallying and collation process at
he facility level, between the registers and the routine monthly
eport. These ﬁndings are also consistent with other studies that
ave examined the quality of data from routine health information
ystems [14–18,28,31,44–46].
Unlike the information systems evaluated in Mexico [43] and
hina [47], which allow for automatic electronic collation and gen-Eastern SD (CT) Khayeli tsha SD (CT)
 by sub-district and Authority (2009–2012).
eration of reports at the district ofﬁces of data entered at each of the
facilities, our study has also revealed some quality issues relating to
manual collation and reporting of data that takes place at the dis-
trict ofﬁce. While the City of Cape Town (CoCT) uses a Patient Record
and Health Management Information System (PREHMIS) [48] to
collect patient information at all its clinics by scanning patients’
barcoded records, allowing data to be transmitted directly to a
database at the district ofﬁce where it is exported onto the DHMIS;
this is not yet used for all services and the PMTCT data are captured
manually using paper-based registers. Until data are captured at
facilities and transmitted electronically, interventions to improve
the quality of data capture will need to involve district ofﬁces.Inconsistencies in the PMTCT data over a four-year period also
indicate data quality concerns. Despite the increase in the PMTCT
coverage over the period, the ﬂuctuations in the reporting of the
data elements raise concerns about the reliability of the informa-
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ion. The variations in the data reﬂect the breakdown in data ﬂow
rom the facilities to the district, and the inaccuracy of the PMTCT
ata. The results conﬁrm ﬁndings from studies in Kenya [28], and
rom the KwaZulu-Natal [18] and Mpumalanga [49] provinces in
outh Africa that identiﬁed concerns about the validity of the rou-
ine data for monitoring PMTCT programmes.
The discrepancies have been ascribed to several factors such as
nadequate RHIS resources (personnel and equipment), insufﬁcient
kills to perform RHIS tasks, and weaknesses in data-collection
rocesses and the multiplicity of data collection tools kept by mul-
iple care givers at the facility level, which creates opportunities
or underreporting and data compromise. For instance, all the 20
MTCT priority data elements reported at the national level are
erived from three main registers which are not necessarily avail-
ble in one facility, but depend on the type of services offered
t the facility, and are used by multiple care providers. A recent
MTCT data accuracy study in Kenya found that nurses admitted
hey sometimes forgot to record the care provided to patients [28].
ther major challenges affecting the accuracy of PMTCT data are
ack of manpower, inadequate training on RHIS tasks and structuralsix PMTCT data elements by year (2009–2012).
issues [32], and basic competence for recording and validating data
[27].
A concurrent qualitative study in which 22 key informants
were interviewed provided some insights into the use and barriers
around the RHIS [32]. The lack of manpower and basic capac-
ity/competence for recording and validating data at facility level
was one of the burning issues across facilities. The qualitative
results highlight extensive behavioural and organisational factors
inﬂuencing the quality of PMTCT data in this setting. These factors
which include the lack of core RHIS competences such as data col-
lection and validation skills, have been reported elsewhere [27].
In the investigation of Cristofari et al. [26] of the availability of
human resources for RHIS in two  sub-Saharan African countries,
RHIS staff shortages were identiﬁed as a major problem affecting
data quality and information use. They observed the double-edged
effects in-service and on-the-job training have on the health infor-
mation system [26]. On the one hand, training ensures the capacity
of staff to effectively perform their tasks, while on the other hand
it increases staff’s market value, and the opportunity of opting for
better paying positions, hence staff attrition [26,32].
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Summary points
What was already known:
[•]
•  Challenges with poor quality data from RHIS in low- and
middle-income countries, lead to a lack of reliable data to
monitor PMTCT programmes.
• Poor alignment of the PMTCT guideline with data-collection
tools such as facility registers has been identiﬁed as a chal-
lenge to monitoring the PMTCT programme in South Africa.
• PMTCT data are transferred between different care provider
in different facilities, hence creating opportunities for dupli-
cation, incomplete and unreliable data.
What this study added to our knowledge:
• The primary point of departure for accurate transfer of the
PMTCT data is during the collation process at the facility
level, hence interventions targeted at improving data quality
should be focused on staff who collect the data at this level.
• Organisational authorities play a major role in improving
data quality, hence institutional capacity to improve data
quality at facility level is needed.
• This study provides insights to guide policy makers to
improve the RHIS. Although the study focused on the PMTCT
information system, most of the issues raised are applicable
to other generic information systems and to other low- and
middle-income countries.
• The reported success of the PMTCT programme in South8 E. Nicol et al. / International Journa
The PRISM framework and tools [38] are the ﬁrst of its kind to
mpirically test the relationships between technical, behavioural
nd organisational determinants of health information systems
rocesses and performance. They provide opportunities for the
evelopment of interventions to bridge identiﬁed gaps in the rou-
ine health information systems. Drawing on the assumptions of the
RISM framework, one could argue that the poor performance of
he RHIS in terms of data quality identiﬁed in this study is as a result
f the absence of key components of the behavioural and organi-
ational factors impacting on RHIS processes to affect data quality.
his study has highlighted the differences in the performance of the
acilities managed by selected organisational authorities; however,
t could not conclusively determine whether organisational factors
uch as leadership and management support inﬂuenced data qual-
ty, due to the sample size. In the context of the current delegation
f authority to run the public health services, it would be impor-
ant to conduct further study to assess the contribution that these
rganisational factors make, and identify how they could be imple-
ented in the current system to bring issues of governance and
nance to the fore.
Furthermore, to ensure a successful implementation of future
HIS, more emphasis and considerations should be placed on
trengthening components such as personnel’s knowledge of RHIS
ationale, data quality checking skills, competence in RHIS-related
asks, support structures for training and planning. While these
teps will go some way to improve the quality of the RHIS data,
rganisational issues should be assessed further. Mechanisms to
ommunicate a common RHIS vision and organogram may  be use-
ul as well as an enabling process around ﬁnancial management.
Several studies [8,12,50] have indicated that the mother-
o-child transmission rate in South Africa has declined to <3%
ationally. Our ﬁndings are paradoxical, suggesting that the
eported success of the PMTCT programme appears not to have
een driven by routinely collected data, and raise the question of
he relevance of routine data for management purposes. The PMTCT
rogramme has received extensive support from donor agencies
nd other stakeholders since its implementation in South Africa
51–53]. Unfortunately such vertical approaches can have a nega-
ive effect on RHIS as they tend to set up separate reporting systems
54]. In the longer term it is important that a country has a good
nd functional routine health information system.
. Conclusions
This paper has highlighted serious data-accuracy concerns in the
outine data used to monitor PMTCT programmes that start with
rrors in data transfer within facilities, suggesting that the data
ight not be reliable for planning or monitoring purposes. While
ata are compiled routinely, institutional capacity to improve data
uality at the facility level is needed. Despite poor quality con-
erns of the PMTCT data, studies [8,12,50] have shown that the
other-to-child transmission rate in South Africa has declined. The
eported success of the PMTCT programme must be ascribed to
ther factors that supported rapid scale up of the programme [50].
Further exploration of possible factors that may  inﬂuence data
ccuracy, such as data analysis, interpretation and use and its
mpact on data quality at the point of care, supervision, RHIS pro-
esses, training and leadership are needed as well as investigation
f the relationships between human and institutional agency-
elated aspects, in particular, understanding how individual actions
an bring about changes in institutional routines. Further study is
lso needed to determine how decisions for planning and evaluat-
ng key programmes such as PMTCT are made.Africa appears not to have been driven by routinely collected
data, which raises the question of the relevance of routine
data for management purposes.
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